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Dear Scientific Advisory Pand members:

These comments are being submitted on behalf of the Natural Resources Defense Council
(NRDC) and co-signers. NRDC uses law, science, and the support of more than 500,000
members nationwide to protect the planet's wildlife and wild places and to ensure a safe and
healthy environment for all living things. More information is available at our website:

www.nrdc.org

INTRODUCTION

In these comments we discuss the available evidence of carcinogenicity for atrazine, and
demonstrate that these data fulfill the criteria for classifying atrazine as a “likely” human
carcinogen under the 2003 Draft Final cancer guidelines. Although there are sufficient data for
such a determination, it is neverthel ess concerning that atrazine has never been properly tested for
carcinogenicity in a rigorous two-year animal bioassay, despite the fact that atrazine has been
under “EPA special review” for almost a decade, and in use commercially for a half-century here
inthe US. Y&, despite mounting evidence of endocrine disruption and carcinogenicity, the EPA
is poised to allow atrazine use to continue. Moreover, EPA is prepared to classify atrazine as “ not
likely” a human carcinogen despite: a) evidence of cancer in laboratory animals, b) demonstrated
endocrine disruption in atrazine-exposed laboratory animals, which may predispose an atrazine-
exposed fetus or child to cancer later in life c) evidence that exposure to atrazine during
development predisposes laboratory animals to devel oping cancer later in life, and d) evidence of
endocrine and cancer effects in exposed humans. Waiting for definitive epidemiology is, literaly,
waiting for harmful effects in epidemic proportions. It is therole of EPA to regulate chemicals so
asto protect human health and the environment, not commercial interests.

EPA 2003 DRAFT FINAL GUIDELINES FOR CANCER ASSESSMENT: Atrazine fulfills
criteriafor “likely” human carcinogen

The EPA has released its new Draft Final Guidelines for assessing chemicals for carcinogenicity.”
Although EPA continues to use the old 1999 Draft guidelines until the 2003 guidelines are
finalized. The Scientific Advisory Board (SAB) recommended that the EPA “rapidly” finalize the
Guidelines and the Supplemental in their Draft report of June, 2003.% The following criteria from
the 2003 Draft Final Guidelines for classifying a chemical as a “likely” human carcinogen are
provided below (exact and complete text), and are discussed in these comments with respect to
atrazine.
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“Likely to Be Carcinogenic to Humans”

This descriptor is appropriate when the weight of the evidence is adequate to demonstrate
carcinogenic potential to humans but does not reach the weight of evidence for the
descriptor “carcinogenic to humans’. Adequate evidence consistent with this descriptor
covers a broad spectrum. Some examples to illustrate the broad range of data
combinations that are covered by this descriptor include;

* An agent with some evidence of an association between human exposure and
cancer, with or without evidence of carcinogenicity in animals.

* An agent that has tested positive in more than one species, sex strain, site, or
exposure route, with or without evidence of carcinogenicity in humans;

* A positive study that indicates a highly significant result, for example, an
uncommon tumor, a high degree of malignancy, or an early age at onset;

* A positive study that is strengthened by other lines of evidence, for example,
some evidence of an association between human exposure and cancer (but not
enough to infer a causal association), or evidence that the agent or an important
metabolite causes events generally known to be associated with tumor formation
(such as DNA reactivity or effects on cell growth contral) likely to be related to
the tumor response in this case; or

* A robust animal tumor response in a single experiment that is assumed to be
relevant to humans.

EVIDENCE FOR CARCINOGENICITY IN EXPERIMENTAL ANIMALS:. atrazine is
tumorogenic in onerat and one mouse strain, and may predispose developmentally-exposed
ratsto cancer later in life

Atrazine has never been tested for carcinogenicity through an endocrine disruptor mechanism, its
most likely mechanism for cancer induction. This would include studies dosing pregnant dams,
and then observing the pups for possible cancer progression, studies of continuous exposure for at
least 24-30 months, and studies where one group of pupsis exposed only during gestation, while
siblings are exposed during lacation and throughout their life.

In 1998 the International Agency for Research on Cancer reviewed the available data on atrazine,
and determined that thereis sufficient evidence in experimental animals for the carcinogenicity of
atrazine (IARC Monographs, Volume 73, 1999). This evaluation was based on findings of
mammary tumors in intact female Sprague-Dawley (SD) rats. The published studies cited below
suggest that response to atrazine is strain and dose dependent. Note, however, that the ability of
atrazine to induce endocrine disruption is a common finding throughout the studies. This does not
represent disagreement in the published literature, but rather demonstrates the complex action of
atrazine, like most endocrine disruptors, on the complex web of hormonal regulation. All results
summarized below are of statistical significance, and are reported by the study authors.

» Chronic feeding studies with atrazine revealed early onset mammary tumor and pituitary
tumors, associated with a deficient leutenizing hormone (LH) surge, and early or severe
estrous cycle disruption .2

» Published data by EPA scientists demonstrate in animal studies that exposure to atrazine
during development of Long Evans (LE) rats increases the risk of developing cancer later
in life. LE rats were exposed in utero to atrazine, followed by challenge with the
carcinogen dimethybenz[a]anthracene*® Atrazine-exposed pups demonstrated delayed
mammary bud outgrowth, followed by an increase in multiplicity and volume of tumors
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after exposure to the carcinogen, compared to non-atrazine treated controls. 1n addition,
the atrazine-exposed pups showed an increase in organ pathology, compared with
controls. The authors suggest that by delaying mammary gland devel opment, gestational
atrazine exposure increases the susceptibility of the LE female to carcinogens, perhaps,
by extending the period of vulnerability.®

» Authorsreport a statistically significant increase (p-value less than 0.001) of lymphomas
(6/30) in a group of 30 malel Swiss albino mice “given intraperitoneally 0.25 cc of a 2
ppm solution of atrazine for 13 times every third day to total administration of 0.26 mg of
Atrazine/kg of body weight”. Lymphomas arising in control animals was only 1/100.
Thisincrease in tumors among treated animals was evident after only one year of atrazine
treatment.®

» The LE rat strain appears to be more sensitive to atrazine-induced ovarian cycle
disruption than the SD strain.” A single dose of atrazine (300 mg/kg) suppressed the
estrogen-induced surges of leutenizing hormone (LH) and prolactin in ovariectomized
LE, but not SD femalerats. This effect was evident at 1 hr after dosing, and persisted past
6 hrs post-dosing;® this is important since LH during gestational day (GD) 7-10 is
essential for pregnancy maintenance, and as little as a 2-4 hr deprivation of LH secretion
may be sufficient to terminate pregnancy in arat.’

e Short-term atrazine treatment of LE and SD rats demonstrated strain-specific effects,
while long-term treatment affected both experimental strains, even at low doses. Three
daily doses of atrazine (50, 100, 200 or 300 mg/kg) suppressed estrogen-induced LH and
prolactin surges in ovariectomized LE female rats (authors report that this occurs in a
dose-dependent manner. The same treatment had no effect on SD rats. At 300 mg/kg the
SD rats had suppressed prolactin levels, but LH was not affected. Although strain
differences were obvious during short trestments, continued dosing for 21 days resulted
in inhibition of LH and prolactin release in both LE and SD females, in a dose-dependent
fashion, even at the lowest dose tested.™

* Pregnant F344 rats appear more sensitive than SD and LE rats to atrazine-induced full-
litter resorption (FLR). Gavage-dosed F344 rats showed FLR at 50 mg/kg, whereasin SD
and LE rats, FLR occurred at 200 mg/kg.™

*  While both male and female Wistar rats responded to atrazine-treatment with delayed
puberty, males responded at much lower treatment doses. In the female, oral gavage of
50-200 mg/kg atrazine at postnatal day 22-41 resulted in delayed vaginal opening
(puberty), in a dose-dependent manner.?> In male rats, preputial separation was
significantly delayed following treatment with 12.5, 50, 100, 150, and 200 mg/kg atrazine
administered by gavage (PND 23-53), resulting in delayed puberty.®

MECHANISM(S) OF ACTION LEAVES OPEN POSSIBILITY OF CARCINOGENICITY
INHUMANS

At the time of the |ARC evaluation (1999) and the previous EPA SAP evaluation (2000),™ it was
hypothesized, in the absence of supporting data, that the mechanism by which atrazine induced
mammary tumors in SD rats, attenuation of the leutenizing hormone surge, was not directly
relevant to humans. There are now some in vitro and animal studies suggesting that atrazine may
also induce aromatase activity, leading to conversion of testosterone to estrogen, resulting in a
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decrease in testosterone, and increase in estrogen.” ** * While the evidence in the published
literatureis not complete, it suggests that atrazine has at least two distinct mechanisms of toxicity,
and that further research may reveal others. The possibility of multiple mechanisms of action for
atrazine suggests that we do not yet understand the mechanism of atrazine toxicity sufficiently,
and we must therefore consider all findings in animals, including tumorsin SD rats, to be relevant
to humans.

Disruption of LH and prolactin levels (whole animal studies):

e Atrazineaters LH and prolactin serum levelsin LE and SD female rats by disrupting the
hypothalamic control of pituitary-ovarian function. Interestingly, while atrazine
suppresged pituitary LH and prolactin release, it did not affect pituitary TSH and FSH
release.

» Atrazine inhibited suckling-induced prolactin release in the pups of atrazine-treated dams
(12.5 mg/kg gavage, twice daily). In this study, atrazine was not transferred through
lactation to the pups.™

Activation of aromatase (studiesin human-derived cell cultures):

» Aromatase is the rate-limiting step enzyme in the conversion of androgens to estrogen.
Atrazine, simazine, and propazine induced aromatase (CYP19) activity in the H295R
human-derived adrenocortical carcinoma cell line. Aromatase was induced in a dose-
dependent manner, from 1-30 UM atrazine (note: atrazine formula weight=215, so that a
1 puM atrazine solution= 215pg/L=215 ppb).” Atrazine induced aromatase to a maximum
of 2.5-fold above background. This finding was confirmed in subsequent studies, which
also demonstrated that atrazine induced cAMP in the same experimental system.?

On the topic of mechanistic data used for evaluation of carcinogencity, scientists from the
National Institute of Environmental Health Sciences (NIEHS) recommended:
When formulating guidelines for acceptance of mechanistic hypotheses, we expect
regulatory agencies to require rigorous testing and validation before using incomplete
data sets to downgrade the categorization of chemical carcinogens. Such guidelines must
also address whether differences in mechanistic events among species are truly
qualitative rather than quantitative in nature. For quantitative differences, the guidelines
should also require information on the range of parameter variability in exposed humans
so that sensitive subpopulations are not ignored in these categorizations. The issue is not
singularly the adequacy of mechanistic or epidemiologic evidence, but certainty for
protecting public health.?
NIEHS senior scientist James Huff writes that “serious public health consequences might follow
in the occupational, environmental, and public health communities if decision-making bodies like
EPA rely on untested mechanistic hypotheses that are later shown experimentally to be incorrect.
On the use of mechanistic data for evaluating chemical carcinogens, thereis a continuing need for
rigorous testing of mechanistic hypotheses. Hurried and unbridled acceptance and use of mode-
of-action is premature and not good for public health. There appears to be a rush to accept MoA
without adequate testing of posed mechanisms, especially for those used for discounting
extrapolation of cancer findings from animals to humans’ (emphasis added). # We urge the
Scientific Advisory Panel to consider the findings in all animal studies to be relevant, when
making their evaluation of atrazine carcinogenicity.
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ATRAZINE MAY BE CARCINOGENIC THROUGH DISRUPTION OF HORMONE
ACTIVITY, AND MAY BE OF PARTICULAR CONCERN FOR EARLY LIFE STAGES:
atrazine causes events gener ally known to be associated with tumor formation

EPA has released its 2003 Draft Final Cancer Guidelines and Supplemental Guidance for
Assessing Cancer Susceptibility from Early-Life Exposure to Carcinogens. This supplemental
guidance was reviewed by the Scientific Advisory Board (SAB) in June of this year. The SAB
recommended that the EPA make their guidance even more protective of early-life stage
exposures to endocrine disrupting chemicals. The SAB recognized that “[i]t is likely that early-
life stages have windows of susceptibility to carcinogens acting through endocrine disruption”,
providing as examples diethylstilbestrol, tamoxifen, and others (SAB report, June 20, 2003).* In
summary, the SAB stated that there is reason to believe that hormonal agents can be more potent
carcinogens when exposure occurs in early-life stages than in later-life stages alone.

There is evidence from multiple animal species, both sexes, and multiple rodent strains, that
atrazine acts as an endocrine disruptor. Atrazine has been shown to attenuate the LH surge and
may increase aromatase-induced conversion of testosterone to estrogen. In addition, male” and
female® Wistar rats displayed delayed puberty following atrazine treatment. In Fischer rats,
atrazine treatment resulted in reduced sperm motility.”” Treatment of nursing Wistar dams with
atrazine suppressed suckling-induced prolactin release, leading to lateral prostate inflammation in
the suckling male offspring.”® Frogs exposed to atrazine under laboratory conditions displayed
gonadal abnormalities, including hermaphroditism. 2 * 3 3 We therefore suggest that there is
ample evidence in multiple strains and species of animals that atrazine causes events generally
known to be associated with tumor formation, and therefore likely that atrazineis a carcinogen, to
which early life stages (in utero exposures) are especially vulnerable.

Atrazine exposure during devel opment predisposesto later life cancers

Published data by EPA scientists demonstrate in animal studies that exposure to atrazine during
development of Long Evans (LE) rats increases the risk of developing cancer later inlife. LE rats
were exposed in utero to atrazine, followed by challenge with the carcinogen
dimethybenz[a]anthracene®  Atrazine-exposed pups demonstrated delayed mammary bud
outgrowth, followed by an increase in multiplicity and volume of tumors after exposure to the
carcinogen, compared to non-atrazine treated controls. In addition, the atrazine-exposed pups
showed an increase in organ pathology, compared with controls. Authors suggest that by delaying
mammary gland development, gestational atrazine exposure increases the susceptibility of the LE
female to carcinogen, perhaps, by extending the period of vulnerability.*

Atrazine disrupts hormonal pathwaysin multiple species

Atrazine is a multi-species endocrine disruptor, with demonstrated effects in several species of
mammals, amphibians, and other aguatic organisms. While no two studies areidentical, there are
sufficient data from robust, well-designed studies to demonstrate that atrazine is a multi-species,
multi-site endocrine disruptor. The published literature is consistent in demonstrating that atrazine
may disrupt normal horomonal pathways, resulting in disruption of reproductive hormones and
reproductive cycles. All results summarized below are of statistical significance, and are reported
by the study authors.

Inrats:

e Atrazine disrupts the normal progression of sexual development in experimental
mammals. When nursing rats were treated with atrazine the male offspring developed
prostate gland inflammation®™ (note, this study was done by EPA staff scientists). It is
not currently known if prostatitis will proceed to prostate cancer.
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*  Treatment of Wistar male and female rats with atrazine from weaning until puberty
resulted in delayed sexual maturity. Inthe female, ora gavage of 50-200 mg/kg atrazine
at postnatal day 22-41 delayed vaginal opening (puberty), in a dose-dependent manner.*
In male rats preputial separation was significantly delayed following treatment with 12.5,
50, 100, 150, and 200 mg/kg atrazine administered by gavage (PND 23-53), resulting in

delayed puberty.®’

* Injuvenilerat males administered atrazine by gavage at 50 mg/kg/day acutely (PND 46-
48) and chronically (PND 22-48), serum and intratesticular levels of testosterone were
reduced significantly. Further work by the same authors in cel culture systems

demonstrated that atrazine acted by inhibiting Leydig cell testosterone production.®

« Atrazine has been shown to reduce sperm motility in exposed Fischer rats® Animals
were treated with 60 and 120 mg/kg atrazine administered twice weekly by
intraperitoneal (i.p.) injection over a period of 60 days. The authors report that testicular
sperm number in atrazine-treated groups increased with the treatment time due to reduced

sperm motility.

In pigs:

Delayed estrus was demonstrated in female pigs fed atrazine® Pigs were fed atrazine-

laced feed (1 mg/kg/day) for 19 days prior to estrus, resulting in abnormally reduced

serum estradiol-17f3 levels, and delayed estrus.

In other agquatic species:

* In an experimental study of alligators, 14 ppm atrazine induced aromatase activity in

male hatchlings, although testicular differentiation was not altered.*

» Tiger salamander metamorphosis was affected by sublethal concentrations of atrazine,
but, most interesting, the response differed at different concentrations.”  Authors
collected eggs from the wild, and exposed them under controlled laboratory conditions to
0, 75, and 250 pg/L (ppb). At the lower concentration, development was delayed, but size
and weight were not affected. At the higher concentration, development progressed at a

normal rate, but size and weight were reduced.

I'n multiple species of frogs, both in thewild and under controlled laboratory conditions:

Atrazine acts in amphibians to disrupt reproductive organ development. All results reported

below are of statistical significance, and are reported by the study authors:

* Published studies by Tavera-Mendoza et a report that following exposure to water
concentrations of 21 ppb (ug/L) atrazine for 48 hours under controlled laboratory
conditions, Xenopus laevis males displayed testicular resorption, resulting in gonadal

dysgenesis (small underdeveloped testis with decreased germ cell numbers).®

females, exposure during ovary differentiation resulted in a decline in primary and
secondary oogonia. In males, the same treatment resulted in a significant reduction in
overall size of testes, in the numbers of primary spermatogonial cell nests (germ cells),
and in the numbers of nursing cells that provide nutritive support for the developing germ
cdls.* Significant testicular resorption or incomplete development of testes was also
reported. The authors suggest that reproductive development and hormonal regulation is
highly conserved among vertebrates, suggesting that these findings raise general concern

for wildlife and humans.
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» Syngenta-funded researchers treated Xenopus laevis frog larvae throughout development,
under laboratory controlled conditions.”® They reported an increase in intersex animals at
25 pg/L atrazine, but no effects at lower concentrations (1, 10 pg/L).

* Infield studies in wild Rana pipiens frogs, Tyrone Hayes et al reported retarded gonadal
development and testicular oogenesis (hermaphroditism) in males at all sites where
water-concentrations of atrazine was measured in excess of 0.1 pg/L.**" It is interesting
that Hayes reports that under laboratory controlled conditions, low doses (0.1 ppb) of
atrazine were more toxic than higher doses (25 ppb) to testicular development. “ Hayes
points out that this is consistent with the action of other endocrine disruptors, and that
even estradiol treatment has different effects at different concentrations.

* Prdiminary findings of a study funded by Syngenta found hermaphroditic Bufo marinus
(cane toads) in sugarcane fields treated with atrazine, but no hermaphroditism at
reference sites free of atrazine.® Males in contaminated areas had female-typical skin
coloration, had measurable vitellogenin in the plasma and some had eggs.® Most
interesting, the study design had a built in concentration-gradient, finding that frogs
closer to the treated fields had more abnormal reproductive effects than frogs collected
farther away. It was reported that this work “lends credence to University of Berkeley
endocrinologist Tyrone Hayes' hypothesis that atrazine is affecting sexual development
of amphibians,” and Syngenta-funded researcher Tim Gross was cited saying, “the
findings are consistent with the previous work of both Hayes and (Syngenta-sponsored)
Texas Tech experimental toxicologist James Carr, ‘Carr finds an effect at atrazine
concentrations that are similar to what we see in the field and to what we think the toads
are exposed.” ">

EVIDENCE FOR CARCINOGENICITY INHUMANS

Hispanic farm workers show increased prostate cancer associated with high atrazine exposure
An epidemiology study published this spring reports that Hispanic farm workers with elevated
exposure to triazine herbicides (simazine) experienced eevated risk of prostate cancer compared
to workers with lower levels of exposure.® EPA considers simazine and atrazine to share a
common mechanism of toxicity.*® Risk of prostate cancer was increased approximately 50-80%
in the higher use quartiles (29 cases, OR=1.81, 95%Cl=.93-3.53 at the highest quartile). While
not statistically significant, the authors report that the relationship was statistically significant in
men with more advanced disease at diagnosis (N=94, OR=2.16, 95%Cl=1.15-4.04). The authors
concluded that, “Hispanic farm workers with relatively high levels of exposure to . . . triazine
herbicides (simazine) experienced elevated risk of prostate cancer compared to workers with
lower levels of exposure.”

Triazine exposures associated with ovarian cancer in exposed women

An epidemiology study by Donna et a found an association between triazine exposure and
ovarian cancer among exposed women.* The authors report that women previously exposed to
triazines showed a significant relative risk of 2.7 for ovarian neoplasms. Although none of the
doses could be quantified for the study subjects, the authors suggest that risk trends for duration
and probability of exposure both favor of the plausibility of the association.

The NCI reports an association between female pesticide applicators in the Midwest and
ovarian cancer
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The National Cancer Institute Agriculture Health Study reports a significant association between
Midwest female pesticide applicators and ovarian cancer. The effect is observed in both lowa
and North Carolina, where large amounts of atrazine are applied; 1owa applies 7-8 million pounds
of atrazine annually, and North Carolina applied approximately 500,000 pounds of atrazine in
2001.> Thefindings of eevated ovarian cancer in female applicators are statistically significant
when the cases from lowa and North Carolina are combined (8 observed cases 1.9 expected
cases).®® These findings were reported in conference proceedings, and are being published in the
Scandanavian Journal of Work Environment and Health.

Industry-sponsored study find workers in the atrazine manufacturing plant have elevated
prostate and other cancers; no data provided for possible PSA confounding

EPA provides a review of an occupational epidemiology study of workers in an atrazine
manufacturing plant in St. Gabrid, Louisana. EPA concludes that the study was “insufficiently
large and has limitations that prevent ruling out atrazine as a potential contributor to the increase
observed.” (IRED at 49). In other words, the study fails to disprove the apparent link between
atrazine exposure and increased cancer cases among workers. This is supported by further
suggestive evidence, acknowledged by EPA in the Interim Reregistration Eligibility Decision
(IRED) for atrazine (p. 49): “atrazine has also been tied to inflammation of the prostate in
laboratory animals and changes in testosterone at high doses’; “other cancers besides prostate
were found to have an elevated, though not statistically significant, increase in risk at the St.
Gabrid plant”; “other studies have suggested an increased risk for ovarian, breast, and other
cancers, including non-Hodgkin's lymphoma.” Although the study is underpowered, insufficient
statistical power usually results in an underestimate of the magnitude of an association between
an exposure and disease.

The findings of the Syngenta/Novartis study of the atrazine manufacturing plant are presented in
the Table below. All data is from the company study submitted to the EPA. Note that the
company divided the cohort of workers into active and inactive employees, to designate whether
they were currently employed by the plant, or former employees. The cohort was aso divided
into company and contract employees. Note that the excess in prostate cancers (11 v. 1.8) isin the
active company employees, the same group that also received intensive PSA-screening. The study
authors do not provide data on the levels of PSA-screening in the reference population, or provide
adequate data to show that the devation in observed prostate cancers among active employees is
due to more aggressive screening.

Table 1. Observed/expected number of prostate cancers, by employee group, 1985-1999.
Expected values are derived from comparison with the industrial corridor.”’

ACTIVE EMPLOYEES INACTIVE | TOTAL
COMPANY 11/1.8 (SIR=613, CI=306-1096) | 3/3.7 14/5.5
CONTRACT V11 2/3.0 3.0/4.1
TOTAL 12/2.9 5/5.6 17/9.5

The study authors published their findings in the November issue of Journal of Occupational and
Environmental Medicine (JOEM). In the article, it is mentioned in passing that, "...11 cases
occurred among men who were actively working when diagnosed, compared to an expected
number of about 1.8 (SIR=613, CI=306-1096).”% As J. Sass (NRDC) points out in a published
letter to the editor of JOEM, this significant elevation in risk is not so easily explained away by
the authors hypothesis that PSA screening may be responsible for increased detection.”® These
additional follow-up data do not reappear in any tables, or in the introduction, discussion,
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conclusion, or abstract. Although the authors note the follow-up 1998-1999 prostate cancers, they
do not provide any similar follow-up data for other cancers, despite marginal elevations in the
1985-1997 data (digestive system, bladder, lymphohematopoietic cancer, non-Hodgkin's
lymphoma). Elevations in cancers of these other sites are not attributable to a PSA-testing bias,
and bear further study.

UNDER THE 2003 DRAFT CANCER GUIDELINES, ATRAZINE IS A “LIKELY”
HUMAN CARCINOGEN

Declaring chemicals ‘not carcinogenic to humans' requires validation, not speculation

The decision by EPA to classify atrazine as “not likely” a human carcinogen is inconsistent with
the 2003 Draft Final Cancer Guidelines, and with the IARC criteria. The IARC states that the
classification of “not a human carcinogen” requires a wealth of data, including multiple, mutually
consistent, adequatdly powered studies covering the full range of human exposures that exclude
with reasonable certainty bias, confounding, and chance to provide individual and pooled
estimates of risk near unity with narrow confidence intervals.® As NIEHS scientists state,
“declaring chemicals ‘not carcinogenic to humans requires validation, not speculation.”
Importantly, |ARC cautions that latent periods substantially shorter than 30 years cannot provide
evidence for lack of carcinogenicity (workers in the St. Gabrid study have a median of 18 years
follow-up). In no way should the absence of data be considered evidence of an absence of
carcinogenicity.

The 2003 Draft Final Cancer Guidelines provide a framework for “judging whether available data
support a mode of carcinogenic action hypothesized for an agent.”® This framework
incorporates the criteria for causality used in epidemiological studies, as stated by Bradford Hill
(1965), with subsequent modifications. The author and those who use these criteria understand
that each criterion support the determination of causality, and the more criteria that are satisfied,
the stronger the evidence for causality. However, it is not necessary, and not likely, that all
criteria are satisfied to demonstrate causality.®® Further, the Guidelines remind the user that
support for one mode of action does not limit the possibility of other modes of action. Rather, the
Agency is obligated to consider the highly likely possibility of other modes of action that may be
consistent with tumor formation in humans. For example, atrazine has been shown in animals
and in human-derived cell cultures to stimulate aromatase activity, resulting in conversion of
testosterone to estrogen. Might this mode of action cause or contribute to observed mammary
tumors in male atrazine-exposed animals? The possibility, coupled with all existing experimental
and epidemiological data suggest that atrazine is more appropriately a“likely” human carcinogen,
according to the 2003 Guidelines.
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SUMMARY

We respectfully suggest to the members of the Scientific Advisory Pand that atrazine fulfills the
criteriafor a“likely” human carcinogen:

a) evidence of cancer in laboratory animals, in two species,

b) demonstrated endocrine disruption in atrazine-exposed laboratory animals, in multiple species,
which may predispose an atrazine-exposed fetus or neonate to cancer later in life

¢) evidence that exposure to atrazine during development predisposes laboratory animals to

developing cancer later inlife, and

d) evidence of endocrine and cancer effects in atrazine-exposed humans.

It istherole of EPA to regulate chemicals so as to protect human health and the environment, not

commercial interests.

Thank you for the opportunity to provide comments on this important agricultural chemical.

Jennifer B. Sass, Ph.D. Adam Goldberg
Natural Resources Defense Council Consumers Union
Washington, DC Washington, DC
Caraline Cox Kagan Owens
Northwest Coalition for Alternativesto Program Director
Pesticides Beyond Pesticides
Eugene OR Washington, DC

James Huff, Ph.D.*

Senior Investigator and Toxicologist
National Institute of Environmental Health
Sciences

Patti Bright, MS, DVM
Director, Pesticides Program
American Bird Conservancy
ThePlains, VA

Research Triangle Park, NC USA

Steve Sheffield, Ph.D. Caroline Kennedy, Director of Special Projects
Department of Environmental Science and Defenders of Wildlife

Policy Washington, DC

George Mason University
Fairfax, VA

Ed Hopkins

Environmental Quality Program
Sierra Club

Washington, DC

*The signatories institution is given for identification purposes only and does not constitute an
endorsement on the part of the institutions of information contained in this Ietter.
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